A novel subtype classification and risk of breast cancer by histone modification profiling.
Breast cancer has been classified into several intrinsic molecular subtypes on the basis of genetic and epigenetic factors. However, knowledge about histone modifications that contribute to the classification and development of biologically distinct breast cancer subtypes remains limited. Here we compared the genome-wide binding patterns of H3K4me3 and H3K27me3 between human mammary epithelial cells and three breast cancer cell lines representing the luminal, HER2, and basal subtypes. We characterized thousands of unique binding events as well as bivalent chromatin signatures unique to each cancer subtype, which were involved in different epigenetic regulation programs and signaling pathways in breast cancer progression. Genes linked to the unique histone mark features exhibited subtype-specific expression patterns, both in cancer cell lines and primary tumors, some of which were confirmed by qPCR in our primary cancer samples. Finally, histone mark-based gene classifiers were significantly correlated with relapse-free survival outcomes in patients. In summary, we have provided a valuable resource for the identification of novel biomarkers of subtype classification and clinical prognosis evaluation in breast cancers.